A rapid detection method for the ryanodine receptor 1 (C7360G) mutation in Quarter Horses.
Anesthetic-induced malignant hyperthermia has been documented in Quarter Horses and is caused by a single-point mutation in the ryanodine receptor 1 gene at nucleotide C7360G generating a R2454G amino acid substitution. An accurate, faster molecular test that is less prone to contamination would facilitate screening for the mutation in horses intended for breeding, in those undergoing surgical procedures, and in those with clinical signs compatible with malignant hyperthermia. To report a rapid and accurate method for the detection of the ryanodine receptor 1 C7360G mutation. Eleven diseased, 10 healthy, and 225 randomly selected Quarter Horses. This study included horses with the ryanodine receptor 1 C7360G mutation as detected by gene sequencing. Available genomic and complementary DNA extracted from whole blood, hair or skeletal muscle was used for genetic analysis. Real-time polymerase chain reaction (RT-PCR) melting curve analysis was performed by equine specific primers and 2 hybridization probes (sensor and anchor probes) that contain the site of the mutation. Results from this method were blinded and compared with nucleic acid sequencing for validation. A rapid genotyping assay with fluorescence resonance energy transfer probes and melting curve analysis was accurate (100% agreement, K= 1) for identification of affected horses. The prevalence of the mutation in a random population of Quarter Horses was 1.3%. Malignant hyperthermia in Quarter Horses can be rapidly and accurately detected by RT-PCR melting curve genotyping with hybridization probes.